Characterization and optimization of mTHPP nanoparticles for photodynamic therapy of head and neck cancer.
To characterize the properties of polymeric micelles containing different loading percentages of mTHPP, a photosensitizer for photodynamic therapy (PDT), with respect to fluorescence, singlet oxygen ((1)O(2)) yield, and in vitro cytotoxicity in head and neck cancer cells. Laboratory study. Polymer chemistry laboratory. Absorption and emission spectroscopy was used to characterize the mTHPP-loaded micelles. The (1)O(2) yield was measured to determine the efficiency of reactive oxygen species (ROS) generation. In vitro studies were conducted using the HN5 cells and confirmed with H2009 cells to determine the photodynamic efficacy. DNA assay and confocal microscopy was used to measure intracellular fluorescence. The mTHPP micelles demonstrated the highest fluorescence intensity at 0.5% loading. The (1)O(2) generation of the micelles in solution peaked at 2% loading. Phototoxicity and dark toxicity experiments in HN5 and H2009 cells demonstrated that the best therapeutic index was achieved with the 2% loaded micelles with 100% cell cytotoxicity at a micelle concentration of 10 µg/mL and less than 10% dark cytotoxicity. In comparison, 10% loaded micelles demonstrated 100% cell cytotoxicity at a concentration of 20 µg/mL under both light and dark conditions. Confocal microscopy demonstrated increasing intracellular fluorescence with higher loading. The 2% mTHPP-loaded micelles generated greater (1)O(2), and 0.5% loading led to the most efficient generation of fluorescence in solution. Higher mTHPP loading density led to increased cellular fluorescence and dark cytotoxicity. Overall, 2% mTHPP-loaded micelles provided the optimal composition for photodynamic therapy with the largest therapeutic window.